DDB1-DDB2 (xeroderma pigmentosum group E) protein complex recognizes a cyclobutane pyrimidine dimer, mismatches, apurinic/apyrimidinic sites, and compound lesions in DNA.
The DDB protein complex, comprising the subunits DDB1 and DDB2, binds tightly to UV light-irradiated DNA. Mutations in DDB2 are responsible for xeroderma pigmentosum group E, a disorder with defects in nucleotide excision repair of DNA. Both subunits are also components of a complex involved in ubiquitin-mediated proteolysis. Cellular defects in DDB2 disable repair of the major UV radiation photoproduct in DNA, a cyclobutane pyrimidine dimer, but no significant direct binding of DDB to this photoproduct in DNA has ever been demonstrated. Thus, it has been uncertain how DDB could play a specific role in DNA repair of such damage. We investigated DDB function using highly purified proteins. Co-purified DDB1-DDB2 or DDB reconstituted with individual DDB1 and DDB2 subunits binds to damaged DNA as a ternary complex. We found that DDB can indeed recognize a cyclobutane pyrimidine dimer in DNA with an affinity (K(app)a) 6-fold higher than that of nondamaged DNA. The DDB1-DDB2 complex also bound with high specificity to a UV radiation-induced (6-4) photoproduct and to an apurinic site in DNA. Unexpectedly, DDB also bound avidly to DNA containing a 2- or 3-bp mismatch (and does not bind well to DNA containing larger mismatches). These data indicate that DDB does not detect lesions per se. It instead recognizes other structural features of damaged DNA, acting as a sensor that probes DNA for a subset of conformational changes. Lesions recognized may include those arising when translesion polymerases such as POLH incorporate bases across from DNA lesions caused by UV radiation.